The c-Ski family member and transcriptional regulator Corl2/Skor2 promotes early differentiation of cerebellar Purkinje cells.
Purkinje cells (PCs) provide the primary output from the cerebellar cortex, which controls movement and posture, and loss of PCs causes severe cerebellar dysfunction. The mechanisms underlying cell fate determination and early differentiation of PC remain largely unknown. Here we show that the c-Ski family member and transcriptional regulator Corl2 is required for correct differentiation of PCs. In Corl2 knock-out embryos, initial PC specification appeared largely normal, but in a subset of presumptive PCs generated near the ventral border of the PC domain, cell fate choice was compromised and cells showed a mixed identity expressing the interneuron marker Pax2 as well. Additionally, selection and maintenance of the transmitter phenotype was compromised in most developing PCs in the mutants. During later differentiation steps, induction of PC marker genes was significantly suppressed, suggesting that maturation was delayed in the absence of Corl2. Consistently, defects in migration, cell polarization and dendrite formation were observed in mutant PCs, although their axonal trajectories appeared normal. These phenotypes closely resembled those of mutants for Rora, an essential regulator of PC differentiation. However, Rora expression was not significantly changed in the Corl2 mutants, indicating that Corl2 does not simply act upstream of Rora to promote PC differentiation. ChIP experiments revealed that Corl2 bound to the promoter regions of several PC-selective genes, which are also known to be direct downstream targets of RORα. Altogether, our results identified a novel regulatory program of PC differentiation involving Corl2, which might cooperate with the RORα pathway.